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DETAILED ACTION 

1. Claims 1-5 and 18-26 have been considered. Claims 1-2, 18-21, and 25 have been 
amended as per Applicant's request. New claims 25-26 have been added as per Applicant's 
request. 

Papers Submitted 

2. It is hereby acknowledged that the following papers have been received and placed of 
record in the file: Extension of Time for 2 Months as filed 05 October 2006 and Amendment as 
received on 05 October 2006. 

Claim Objections 

3. Claim 21 is objected to because of the following informalities: Please correct "a data 
aligner aligning for the data" to read —a data aligner aligning for the data— or — a data aligner 
aligning [[for ]]the data—. Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 1-5 and 18-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gove et al., U.S. Patent Number 5,212,777 (herein referred to as Gove) in view of Wise, U.S. 
Patent Number 5,978,592 (herein referred to as Wise). 

6. Referring to claim 1, Gove has taught a semiconductor integrated circuit, comprising: 
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a. A central processing unit conducting a single instruction multiple data (SIMD) 
command (Gove column 1, line 50 to column 2, line 5; column 3, lines 5-13; 
column 5, lines 20-47; column 6, lines 6-12; Figure 1; and Figure 2); 

b. A single instruction multiple data (SIMD) unit controlled by the central 
processing unit and including a plurality of operation units conducting a 
concurrent operation of data items for a plurality of data items respectively 
fetched therein in accordance with an interpretation result of said SIMD command 
by said processing unit(Gove column 1, line 50 to column 2, line 5; column 3, 
lines 5-13; column 5, lines 20-47; column 6, lines 6-12; Figure 1; and Figure 2); 

c. A data buffer connectible to said SIMD unit (Gove column 5, lines 20-47; column 
6, lines 23-36; column 16, lines 6-17; Figure 1; Figure 2; and Figure 16); and 

d. A data transfer control unit for controlling transfer of data between said data 
buffer and a memory (Gove column 2, lines 47-53; column 2, line 62 to column 3, 
line 13; column 5, lines 35-48; column 12, lines 32-56; column 16, lines 6-17; 
Figure 1; Figure 2; Figure 17; and Figure 57), 

e. Wherein said data transfer control unit controls the transfer of data for a 
subsequent operation to said data buffer in concurrence with the operation of said 
SIMD unit for the plural data items read from said data buffer (Gove column 2, 
lines 47-53; column 2, line 62 to column 3, line 13; column 5, lines 35-48; 
column 12, lines 32-56; column 16, lines 6-17; Figure 1; Figure 2; Figure 17; and 
Figure 57). In regards to Gove, Gove has taught that the transfer processor is 
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autonomous from the SIMD processing area and feeds data into data buffer 
locations that are not in use by the SIMD. 

7. Gove has not taught 

a. Wherein said data transfer control unit controls transfer of data for a subsequent 
operation to said data buffer from a memory in concurrence with the current 
operation for a plurality of data items read from said data buffer, and 

b. Wherein said data transfer control unit aligns the data for the subsequent 
operation from the memory, and the aligned data for the subsequent operation is 
transferred to the data buffer. 

8. Wise has taught 

a. Wherein said data transfer control unit controls transfer of data for a subsequent 
operation to said data buffer from outside of said semiconductor integrated circuit 
in concurrence with the current operation for a plurality of data items read from 
said data buffer (Wise column 248, lines 44-53; column 249, lines 1-6; Figure 24; 
and Figure 131), and 

b. Wherein said data transfer control unit aligns the data for the subsequent 
operation from the memory, and the aligned data for the subsequent operation is 
transferred to the data buffer (Wise column 75, lines 11-15 and column 132, lines 
36-43). 

9. A person of ordinary skill in the art at the time the invention was made would have 
recognized that having a double buffer allows data to be read and written at the same time from 
the buffering area, thereby increasing processor speed, since read and write operations are done 
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concurrently. Therefore, it would have been obvious to a person of ordinary skill in the art the 
time the invention was made to incorporate the double buffer of Wise in the device of Gove to 
increase processor speed. 

10. Referring to claim 2, Gove in view of Wise has taught wherein said data buffer includes a 
dual-port unit including a first port and a second port (Gove column 6, lines 47-58; column 7, 
lines 5-13; column 12, lines 32-56; column 16, lines 6-17; Figure 1; Figure 2; Figure 4; Figure 
17; and Figure 57), 

a. Said first port is connected via a first bus to said SIMD unit (Gove column 6, lines 
47-58; column 7, lines 5-13; column 12, lines 32-56; column 16, lines 6-17; 
column 37, lines 5-20; Figure 1; Figure 2; Figure 4; Figure 17; Figure 30; and 
Figure 57), and 

b. Said second port is connected via a second bus to said data transfer control unit 
(Gove column 6, lines 47-58; column 7, lines 5-13; column 12, lines 32-56; 
column 16, lines 6-17; column 59, line 45 to column 60, line 3; Figure 1; Figure 
2; Figure 4; Figure 17; and Figure 57). In regards to Gove, the port is inherent to 
the Transfer Processor in order for it to receive and transmit data. 

1 1 . Referring to claim 3, Gove in view of Wise has taught 

a. Said first port concurrently input and output the plurality of data items for said 

first bus (Gove column 6, lines 47-58; column 7, lines 5-13; column 12, lines 32- 
56; column 16, lines 6-17; column 37, lines 5-20; Figure 1; Figure 2; Figure 4; 
Figure 17; Figure 30; and Figure 57); and 



Application/Control Number: 1 0/080,578 Page 6 

Art Unit: 2183 

b. Said second port concurrently input and output the plurality of data items for said 
second bus (Gove column 6, lines 47-58; column 7, lines 5-13; column 12, lines 
32-56; column 16, lines 6-17; column 59, line 45 to column 60, line 3; Figure 1; 
Figure 2; Figure 4; Figure 17; and Figure 57). 

1 2. Referring to claim 4, Gove in view of Wise has taught 

a. A first data register connected to said first bus, said first data register being 
concurrently latched the plurality of data items (Gove column 38, lines 9-12; 
column 39, lines 1 1-35; Figure 30; and Figure 32); 

b. A second data register connected to said first bus, said second data register being 
concurrently latched the plurality of data items (Gove column 38, lines 9-12; 
column 39, lines 1 1-35; Figure 30; and Figure 32); 

c. Wherein said plurality of operation units receive the plurality of data items 
respectively latched by said first and second data registers and for conducting a 
concurrent operation for the data items (Gove column 38, lines 9-12; column 39, 
lines 11-35; Figure 30; and Figure 32). 

13. Referring to claim 5, Gove in view of Wise has taught wherein said central processing 
unit conducting operation control for said SIMD unit and access control via said first bus to said 
data buffer (Gove column 5, lines 35-47; column 6, lines 23-25; column 12, line 59 to column 

13, line 9; column 35, lines 36-49; Figure 1; Figure 2; Figure 4; Figure 17; Figure 29; and Figure 
67). 

14. Referring to claim 1 8, Gove has not taught wherein said data transfer control unit 
includes a bit extension unit for conducting bit extension for each of said plurality of data items 



Application/Control Number: 10/080,578 Page 7 

Art Unit: 2183 

transferred via said second bus to said data buffer. Wise has taught wherein said data transfer 
control unit includes a bit extension unit for conducting bit extension for each of said aligned 
data for the subsequent operation transferred via said second bus to said data buffer (Wise 
column 27, lines 42-53 and column 54, line 66 to column 55, line 5). A person of ordinary skill 
in the art, and as taught by Wise, would have recognized that all these traits improve the 
flexibility, efficiency and performance of a graphics processing system using video 
compression/decompression (Wise column 6, lines 8-13). Therefore, it would have been obvious 
to a person of ordinary skill in the art at the time the invention was made to incorporate the bit 
extension and double buffering of Wise in the device of Gove to improve the flexibility, 
efficiency and performance. 

15. Referring to claim 19, Gove in view of Wise has taught wherein said bit extension unit 
conducts 1-bit code extension according to a lower-most bit of said aligned data (Wise column 
27, lines 42-53 and column 54, line 66 to column 55, line 5). 

1 6. Referring to claim 20, Gove in view of Wise has taught wherein said bit extension unit 
conducts bit extension for said aligned data (Wise column 27, lines 42-53 and column 54, line 66 
to column 55, line 5) in a concurrent fashion (Gove column 1, line 50 to column 2, line 5; 
column 4, lines 5-13; column 5, lines 20-47; column 6, lines 6-12; Figure 1; and Figure 2). 

1 7. Referring to claim 2 1 , Gove in view of Wise has taught wherein the data transfer control 
unit includes a data aligner for the data from the memory (Wise column 75, lines 11-15 and 
column 132, lines 36-43). 

18. Referring to claim 22, Gove in view of Wise has taught wherein said data transfer control 
unit includes a bit removal unit for removing bits from each of said plurality of data items which 
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are used from said data buffer and which are transferred via said second bus (Wise column 248, 
lines 44-53; column 249, lines 1-6; and Figure 131). In regards to Wise, reading data from the 
double buffer removes bits from the buffer. 

19. Referring to claim 23, Gove in view of Wise has taught wherein said bit removal unit 
removes a higher-most bit from said plurality of data items (Wise column 248, lines 44-53; 
column 249, lines 1-6; and Figure 131). In regards to Wise, reading data from the double buffer 
removes bits from the buffer, including the higher-most bit. 

20. Referring to claim 24, Gove in view of Wise has taught wherein said first and second 
data registers latch image data when being in compression processing of image data (Wise 
column 36, line 57 to column 37, line 5 and Figure 19), and wherein said first data register 
latches image data and said second data register latches data of inverse discrete cosine transform 
(IDCT) when being in expansion of image data (Wise column 36, line 57 to column 37, line 5; 
column 74, lines 60-67; and Figure 19). 

21 . Referring to claim 25, Gove has taught a semiconductor integrated circuit on 
semiconductor chip, the semiconductor integrated circuit comprising: 

a. A CPU executing a single instruction multiple data (SIMD) command (Gove 
column 1, line 50 to column 2, line 5; column 3, lines 5-13; column 5, lines 20- 
47; column 6, lines 6-12; Figure 1; and Figure 2); 

b. A SIMD unit including operation unit which concurrently execute operations of 
first data items fetched in the respective operation units in accordance with 
interpretation results of the SIMD command by the CPU (Gove column 1, line 50 
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to column 2, line 5; column 3, lines 5-13; column 5, lines 20-47; column 6, lines 
6-12; Figure 1; and Figure 2); 
c. A data buffer having: 

i. A first port coupled to the operation units in the SIMD unit and providing 
the first data items to the operation units in the SIMD unit under control of 
the CPU (Gove column 6, lines 47-58; column 7, lines 5-13; column 12, 
lines 32-56; column 16, lines 6-17; column 37, lines 5-20; Figure 1 ; Figure 
2; Figure 4; Figure 17; Figure 30; and Figure 57), and 

ii. A second port (Gove column 6, lines 47-58; column 7, lines 5-13; column 
12, lines 32-56; column 16, lines 6-17; column 37, lines 5-20; Figure 1; 
Figure 2; Figure 4; Figure 17; Figure 30; and Figure 57); 

22. Gove has not taught 

a. A data transfer control unit coupled to the second port of the data buffer and 

controlling a transfer of the first data items to the second port of the data buffer, 
the data transfer control unit including: 

i. First data aligners having inputs coupled to receive second data items from 
a memory and each having a bit shift function in 8 bits unit to a high-order 
side or a lower-order side to align the second data items for the operation 
units in the SIMD unit; and 

ii. Bit extension units coupled to the second port of the data buffer and 
coupled to receive the aligned second data items and providing the first 
data items by adding a sign bit to each of the aligned second data items, 
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b. Wherein the data transfer control unit provides the next first data items to the data 
buffer unit for a subsequent operation of the SIMD unit, while executing the 
current first data items by the operation unit in the SIMD unit. 
23. Wise has taught wherein 

a. A data transfer control unit coupled to the second port of the data buffer and 
controlling a transfer of the first data items to the second port of the data buffer 
(Wise column 27, lines 42-53 and column 54, line 66 to column 55, line 5), the 
data transfer control unit including: 

i. First data aligners having inputs coupled to receive second data items from 
a memory and each having a bit shift function in 8 bits unit to a high-order 
side or a lower-order side to align the second data items for the operation 
units in the SIMD unit (Wise column 75, lines 1 1-15 and column 132, 
lines 36-43); and 

ii. Bit extension units coupled to the second port of the data buffer and 
coupled to receive the aligned second data items and providing the first 
data items by adding a sign bit to each of the aligned second data items 
(Wise column 27, lines 42-53 and column 54, line 66 to column 55, line 
5), 

b. Wherein the data transfer control unit provides the next first data items to the data 
buffer unit for a subsequent operation of the SIMD unit, while executing the 
current first data items by the operation unit in the SIMD unit (Wise column 248, 
lines 44-53; column 249, lines 1-6; Figure 24; and Figure 131). 
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24. A person of ordinary skill in the art, and as taught by Wise, would have recognized that 
all these traits improve the flexibility, efficiency and performance of a graphics processing 
system using video compression/decompression (Wise column 6, lines 8-13). Therefore, it 
would have been obvious to a person of ordinary skill in the art at the time the invention was 
made to incorporate the bit extension and double buffering of Wise in the device of Gove to 
improve the flexibility, efficiency and performance. 

25. Referring to claim 26, Gove in view of Wise has taught wherein the data transfer control 
unit further comprises: 

a. Second data aligners having inputs coupled to the second port of the data buffer 
and each having a bit shift function in 8 bits unit to a high-order side or a lower- 
order side to align the third data items from the data buffer, the third data items 
being provided from the operation units in the unit as operation results of the first 
data items (Wise column 75, lines 1 1-15 and column 132, lines 36-43); and 

b. Bit removal units having inputs coupled to receive the aligned third data items 
and providing fourth data items to be provided to the memory by removing a sign 
bit from each of the third data items (Wise column 248, lines 44-53; column 249, 
lines 1-6; and Figure 131). 

Response to Arguments 

26. Examiner withdraws the claim objection to claim 25 in favor of the amended claim. 

27. Applicant's arguments filed 05 October 2006 have been fully considered but they are not 
persuasive. Applicant argue in essence on pages 8-10 
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Applicants respectfully contend that none of the cited references teaches or 
suggests such a data transfer control unit 5 "which aligns the data for the 
subsequent operation from the memory 17, and the aligned data for the 
subsequent operation is transferred to the data buffer 9 (claim 1)" or "which 
includes first data aligners 61 to provide the next first data items to the data buffer 
unit for a subsequent operation of the SIMD unit 3, while executing the current 
first data items by the operation unit in the SIMD unit 3 (claim 25)" as in the 
present invention. 

28. This has not been found persuasive. The language in the claim states "wherein said data 
transfer control unit aligns the data for the subsequent operation from the memory, and the 
aligned data for the subsequent operation is transferred to the data buffer (claim 1)" and 
"wherein the data transfer control unit provides the next first data items to the data buffer unit for 
a subsequent operation of the SIMD unit, while executing the current first data items by the 
operation unit in the SIMD unit (claim 25)." Gove teaches a SIMD system that operates on 
image data. Gove teaches in column 1, line 50-65 that imaging systems are "prime candidates 
for multi-processing". However, Gove does not go into details about the type of imaging used, 
e.g. the image formats, and the specific operations each type of imaging needs to perform on the 
data for the executing instructions to be performed properly. Wise has taught a system that 
handles three well-known types of imaging: JPEG, MPEG, and H.261 (Wise column 1, lines 23- 
25). Wise has taught the specific functions that must be performed on the data prior to the 
processor executing the instructions associated with the data, but not the specifics of the 
processor. Wise has taught that the entire system is pipelined (Wise column 12, line 53 to 
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column 14, line 15), which means that subsequent instructions are in stages of the pipeline 
preceding the current instruction. Wise shows in Figure 1 1 and teaches in column 30, line 44-51 ; 
column 37, lines 6-45; and column 43, lines 41-48 a state machine controlled pipeline for 
spatially decoding data, e.g. aligning the data. Wise shows in Figure 11, element 56 and column 
37, lines 18-20 that there is a Huffman Decoder in the spatial decoder. As Wise states in column 
29, lines 16-48, a Huffman Decoder is well-known in the art, and it is well-known that it aligns 
data, as shown in Hsieh and Kim's "A Concurrent Memory- Efficient VLC Decoder for MPEG 
Applications" IEEE ©1996; Benes et al.'s "A Fast Asynchronous Huffman Decoder for 
Compressed-Code Embedded Processors" IEEE ©1998; Nelson et al., U.S. Patent Number 
5,686,915; Ruetz et al., U.S. Patent Numbers 5,181,031 and 5,254,991; Twardowski, U.S. Patent 
Number 6,043,765; and Webb et al., U.S. Patent Number 6,061,749. Wise's Figure 1 1 shows 
that the Huffman Decoder is a separate stage in the pipeline from the ALU, and, according to 
Wise's description of pipelines in column 12, line 51 to column 14, line 15, the previous stages 
of a pipeline operate their designated functionality on subsequent instructions when the current 
instruction moves to the next stage in the pipeline. This means that Huffman Decoder is 
performing alignment operations on subsequent instructions' data while the current instruction is 
manipulated by the ALU, stored in FIFO 73, or stored back to the DRAM. 

Conclusion 

29. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

30. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
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MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

3 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aimee J. Li whose telephone number is (571) 272-4169. The 
examiner can normally be reached on M-T 7:00am-4:30pm. 

32. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

33. Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



AJL 

Aimee J. Li 1 

21 December 2006 




